Biological availability of nickel arsenides: toxic effects of particulate Ni5As2.
To determine if fugitive nickel arsenides from an oil shale retort could pose a threat to living organisms, we studied the effects of particulate Ni5As2 on cultured mammalian cells. Culture growth rate was greatly reduced at the lowest suspension concentration tested (10 microM), even though much of the Ni5As2 powder remained insoluble. FCM analysis indicated Ni5As2 arrested cell-cycle traverse in G1 and G2. Cell survival studies indicated cells could overcome this toxicity if exposure levels were low (less than or equal to 25 microM in suspension) and restricted to less than or equal to 24 h. At higher powder levels, survival was greatly reduced. Transmission electron microscopy (TEM) demonstrated that cells exposed to less than or equal to 100 microM powder did not phagocytize the Ni5As2 particles. At higher concentrations, TEM X-ray microanalysis demonstrated that As was preferentially extracted from the Ni5As2 particle surface and free Ni was deposited inside the cell. These observations suggest that the toxicity of Ni5As2 particles may be caused by some soluble product of Ni5As2.